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Claims 

1. Cut-pile carpet characterized by the following features: 
multiple yarns in the high-bulk state are arranged around a low- 
melting-point, heat-adhesive fiber yarn; these several yarns are 
bonded with the above-mentioned low-melting-point, heat-adhesive 
fiber yarn, and the resultant twisted yarn is used as the cut- 
pile yarn. 

2. A production method of cut-pile carpet characterized 

by the following features: after multiple yarns are doubled and 
twisted with a heat-adhesive fiber yarn having a higher contrac- 
tion rate and a lower melting point than the above-mentioned 
several yarns, the ensemble is heat-treated with the fiber yarn 
contracted while the ensemble is melt-bonded; the bonded yarns 
are then tufted into a cut pile. 

Detailed explanation of the invention 

This invention concerns a type of cut-pile carpet? and its 
production method, with the cut-pile carpet having high bulkiness 
and elasticity and the constituent yarns bonded without [suscepti- 
bility to] separation. 

For carpets, particularly cut-pile carpets, there are usually 
some problems, such as hair detachment of the carpet, lack of 
elasticity due to opening of the front ends of the cut piles, 
bad appearance, etc. Among these carpets, the so-called shag 
carpet that has long hairs has more serious problems, mentioned 
above, than others. 

The shag carpet is usually made of cut piles having piles 
20 mm or longer. Hence, it is quite natural that hair detachment 
is a serious problem in this case. Therefore, it would be of 
great market value if piles are formed by yarns made of multiple 
filaments with these filaments bonded together. 
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At present , shag carpets are made of the following two y_. 
types of yarns: 

(1) Spun yarns 

Using the so-called acryl high-bulk yarns, with high-low- 
mixed raw material to ensure bulkiness, yarns are processed by 
twist setting to realize the above-mentioned purpose. However, 
hair detachment still cannot be prevented. 

(2) Filament yarns 

Compared with those made of spun yarns, the hair detachment 
phenomenon is less serious. However, because there is less 
connection between single, filaments , the cut pile may easily 
open. In addition, " the bulkiness is less than those made of 
acryl high-bulk yarns. ^ 

In summary, either spun yarns or filament yarns are used 
to make shag carpet, and problems should be solved to ensure 
the following conditions: (a) bulkiness and elasticity must be 
high; (b) the hair detachment phenomenon should be avoided; 
(c) twist-setting property (constituent yarns should not be 
easily separated) . 

The purpose of this invention is to solve the above-mentioned 
problems by providing a production method of a new type of carpet 
made of cut piles having high bulkiness and elasticity, without 
hair detachment and with an excellent twist-setting property, 
having multiple yarns bonded together without [susceptibility to] 
separation. The structure of the cut-pile carpet of this inven- 
tion is characterized by having multiple yarns in the high-bulk 
state arranged around a low-melting-point, heat-adhesive fiber 
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- yarn with these multiple yarns bonded with the above-mentioned .... 
low-melting-point, heat-adhesive fiber yarn, followed by doubling 
and twisting, forming the cut-pile yarns. 

More specifically, according to this invention, when the 
existing yarns such as spun yarns, filament yarns, coiling 
processed yarns, etc., are doubled and twisted to form the 
twisted yarns to make the cut piles for the carpet, these twisted 
yarns are bonded beforehand so that after the twisted yarn is 
formed, the constituent yarns will not separate from each other. 
For the carpet produced in this way, each of the twisted yarns 
forming the piles behaves as a single integral unit without 
untwisting of its twist setting; hence, there are no such phenomena 
as hair detachment, pile cleavage, etc. 

In making carpets, it is usually desirable to obtain high 
bulkiness using as small an amount of yarn as possible. Hence, 
yarns with excellent bulkiness should be used. However, if the 
conventional yarns are simply bonded with each other by melting 
or adhesion, the resultant yarn will lose its stretchability , 
resulting in reduced bulkiness. 

Hence, the production method of the pile yarns of this in- 
^"M) vention is as follows: - multiple yarns are doubled and twisted 
^ with a heat-adhesive filament yarn having a higher contraction 
rate and lower melting point; the twisted yarn ensemble is heat 
treated so that the filament yarn is contracted while it is 
^ fused with the multiple yarns. In this way, the multiple yarns' 

^nO) arranged around the low-melting-point, heat-adhesive filament 
yarn reach a high-bulk state and are fused with each other; 
When the multiple yarns and the low-melting-point filament yarn 
are doubled and twisted, it is preferable to arrange the low- 
melting-point filament varn at the center of the yarn ensemble. 
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In addition, in the initial stage of the heat treatment, the 
temperature should be set at a point where the low-melting-point 
filament yarn will only contract but not melt; the temperature 
is then increased to this melting point for fusion of only the 
low-melting-point filament yarn. The obtained pile yarn will 
have a very high bulkiness because the multiple yarns arranged 
around the contracted low-melting-point filament yarn reach 
the high-bulk state due to the contraction. After the first 
contraction function is realized, the temperature is further 
increased to above the melting temperature of the central fila- 
ment yarn, which then fuses the surrounding multiple yarns 
together. In this way, the cut piles of the carpet will not 
be untwisted and there is also no hair detachment phenomenon. 
The carpet is of high quality. This is particularly useful in 
making shag carpet having piles longer than 20 mm.. 

Of course, the multiple yarns for twisting should have a 
contraction rate lower than the contraction rate of the low- 
melting point heat-adhesive continuous filament yarn, with a 
preferred difference in percentage of contraction rate of 10-50%. 

Due to the second effect (fusion effect) of the contracted 
low-melting-point, continuous filament yarn, the multiple yarns 
arranged to surround this filament yarn are fused together. 
Because the low-melting-point filament yarn has a continuity 
in the longitudinal direction, its contraction effect leads to 
high bulkiness and appropriate stretchability of the resultant 
yarn. Because the resultant pile yarn is made of yarns fused 
together without [susceptibility to] separation, even after the., 
tuf ting-recut processing of the carpet piles, there is still no 
cleavage of the piles. This feature is particularly useful for 
making shag carpet, which has long hairs. In addition, even afte 
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long-term application and washing, the fused portion of the 
Pile yarn will not lose its effect. Besides, because the 
multiple yarns are arranged outside the central low-melting- 
point yarn, the resultant yarn has a soft touch, and there is 
no difference in the dyed color on the yarn surface. 

The multiple yarns used in this invention may be spun yarns 
made of staple fiber bundles, filament yarns (with yarns processed 
by a temporary twisting or pressing method preferred) , or com- 
posite coiling yarns made by a composite spinning method, m 
addition, natural fibers such as wool can also be used for this 
purpose. The low-melting-point filament yarn used in this 
invention can be made of thermoplastic synthetic fibers, with 
a melting point lower than that of the above-mentioned multiple 
yarns used for twisting, to form the above-mentioned pile yarn 
or made of modified synthetic fibers-with a modifying agent added 
to the synthetic fibers to reduce their melting points, m addi- 
tion to the lower melting-point property, the filament yarns 
should also be processed to have a contraction rate 10-50% higher 
than that of the above-mentioned multiple yarns for twisting. 

As far as the heat- treatment method is concerned, hot water, 
dry heating, steam, etc., can all be used, depending on the 
contraction rate and melting point of the fibers used. In order 
to reach the objective of this invention, the temperature should 
not be raised above the melting point of the high-contraction- 
rate, low-melting-point filament too quickly. Instead; the 
temperature should be first increased to a point at which the 
low-melting-point filament can fully contract without melting. 
After a while, the temperature is further increased to above 
the melting point of the low-melting-point filament yarn. if 
the temperature is raised too quickly, the low-melting-point 
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filament yarn has insufficient time to contract, and fusion 
takes place readily while the high bulkiness has not been 
achieved . 

The above-mentioned heat treatment usually should be per- 
formed when the pile yarns are in the hank stage'.' However, it 
is also allowed to first make the carpet by tufting without 
heat treatment and to ±hen perform the heat treatment for the 
carpet. The proportion of the high-contraction-rate, low-melting- 
temperature filament yarns should be chosen according to the 
final objective. 

In the following, the preferred production method for making 
the pile yarns of this invention will be illustrated with reference 
to figures. Figure 1 shows the engineering layout of an applica- 
tion example of this invention. In Figure 1, yarns (2) released 
from cheese (1) are sent out by feed 1 roller (5) after going 
through tensor (3) and guide (4) . On the other hand, high- 
contraction-rate, low-melting-point filament yarn (7) released 
from barn (6) is stretched by tensor (8) and fed to feed roller " 
(5) via guide (9) simultaneously with above-mentioned yarns (2) . 
By applying sufficient tension on filament (7) , it can be set 
at the central portion of yarns (2). Afterwards, by an upper 
twisting operation of conventional ring twister (11) , the wound 
twisted yarn ensemble is in the form of composite yarn (10) 
having low-contraction-rate, high -melting-point yarns on the 
outer side and the high-contraction-rate, low-melting-point 
filament yarn at the center. 

Afterwards, the obtained composite yarn is to be heat 
treated. In this invention, in order to fully contract the 
filament yarn at the core, heat treatment should be performed 
either in a relaxed state as in the hank stage, or under conditions 
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of sufficient over-feed as with continuous heat treatment. 
The fully contracted composite yarns are then placed in an 
environment at a temperature higher than the above-mentioned 
temperature for contraction. In this way, the high-melting- 
point yarns surrounding the low-melting-point filament yarn 
are fused together [by the molten low-melting-point filament] , 
and the purpose of this invention is reached. 

In the following, an application example will be presented 
This invention, of course, is not limited to this application 
example . 

Application Example 

The composite pile yarn is prepared as follows: the fila- 
ment yarns processed by the temporary twisting method with 100% 
nylon and of 2600 denier are used, along with the ^low-melting- 
point, high-contraction-rate filament made of nylon 6/66/610 
copolymer fiber "Elura" (trademark) of 100 denier and 10 fila- 
ments. The yarns are twisted under the following conditions: 

Pile yarns: lower twisting number 160 T/m, 2-piece double 
yarriV" upper twisting number 120 T/m. 

During the twisting process, sufficient tension is applied 
on the "Elura" filament yarn so that it can be located at the 
center of the pile yarns. From the outlook, it is just as if 
only the pile yarns are being twisted. The obtained composite 
yarns are would into hanks with a flame circumferential length 
of 1 m. The hanks are then heat treated in steam at 80 °C for 
10 min and then at 105°C for 5 min. 

The yarns are then wound back into a cone, then gauged, 
and are used to make the cut-pile carpet with a pile length of 
25 mm. 

ansl: Tech. Lib. Network 
McElroy 

February 5, 1988 
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For the carpet obtained in this way, the pile yarns have - 
excellent bulkiness; in addition, as the low-melting-point filament 
is located at the center of the twisted pile yarn, the two pieces 
of pile yarn supplied in the twisting process are fused together; 
hence, no cleavage of the yarns forming the piles will take place, 
and the shag carpet has an extremely good touch. 

Brief explanation of the figures 

Figure 1 shows the twisting process to make the pile yarns 
of this invention. Figure 2 shows a cross-sectional view of the 
pile yarn obtained. 

2, raw material yarn; 3, 8, tensors; 4, 8, guides; 5, feed 
roller, 7 , high-contraction-rate, low-melting-point heat-adhesive 
filament. . 
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